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(57) Abstract: A novel compound having spiro bond with specified structure; and a material for luminescent coating formation, 
comprising an organic solvent solution containing the compound having spiro bond. There is further provided an organic electro- 
luminescence element comprising a pair of electrodes consisting of a positive electrode and a negative electrode and, interposed 
therebetween, at least one organic thin-film layer including at least a light emitting layer, wherein at least one of the above at least 
\Q one organic thin-film layer contains the above compound having spiro bond. The organic electroluminescence element excels in 
^\ heat resistance, and the thin films as constituents of the element are highly stable. The oiganic electroluminescence element emits 
O uniform blue light and, irrespective of low voltage, exhibits high luminance and high luminous efficiency. There are provided the 
^ compound having S|nro bond and material for luminescent coating formation for realizing the organic electroluminescence element 
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©i^^lfe 1 ~ 5 0 ©r/l'=« ^'>S> Bife'b b< 7 ~ 5 0 

(DT 7 /V^A'^. llS^t> U< ttilBm<0^1^-?'iC 5 ~ 5 0(DT V -A^:^^ 

L < flilS^^i^^^ 2~5 0<^T/i'='=3s^ v^;«7yi^5j?^/vS, tJ? =^ /i/ 
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hV^^^. 3 - 7*-^:^ h y /^S> 4-y :c-t> h V 9-7*:^> 

3 - tr 7 3i=-/V"<yvSx 4 - If ^is-zi/^f yv^i. p-^ — 7* = 
/V- 4 --f /I'Ss p 3 -^yv^Sx p - ^' — 7 a: 2 
-'Tyw^, m- — ^s^yV-- 4 --f/V^, m-^? — 73i=/V'-3--«'-'l' 
m-iJ' — 7 3:=-yl'- 2--f ywS, o-by/VS, m-hyyl'Ss p- 
hyyvS, p - t -y^yW7a.=yu^. p- (2 -7 3i=yV7'n tr/w) y 
3 - pi f^yv- 2 --^-^f^/wS. 4 - ^ f^yi'- 1 

4 _ ^ 1 _ 7 >- h y /WS, 4' - ;»< 5"/Hf 7 * ^/W-f /I'S, 4" - 

Tfi, 1-K'ny/i'S. 2-eciy/H£, 3-tfoy/i'Sx lf9i^ = yvS> 

ify$v?/vs. t° y ^^v^/i-s, 2 - If y v^^/i-Sx a - if y 4 
-fye^i^yv^, 1 ->r ^ K y /w^i. 2 ->r k y ^'v^x 3--(yvv/\- 

4 ->f :^ K y yv^^ 5-^:/Ky>'i'S^ e-W^-Ky/i-S, 7-^1^ 

Ky/^s^ 1 y-f K y /I'Sx 2 -^r k y /I'Ss 3-'ry'r>' 
Ky/i^s, 4 --f y-r K y /vSx 5 y-r K y /i^Ss e-'i'y-rv 
Ky/vs. 7 ->f y^i^ K y 2-7V/^m. 3-yv^i^^> 2-^ 

6 7 7=yl'S> 7 - >' >^ 7 7 = /l'^^ 1 - 

y^>'y77->'^^^ 3-'1'y'<i^>'7 7-/ws> 4--ry'<i^>':77^ 
/ws^ 5-^ y^>:/7 7=-^i^&. 6 y^:^/7 7-^y 

^yy/wSx 3-^yy/^s, 4-=¥yy>'vS^ s- 
^/y/i^s, 6-=3E^/y/^s> 7-df^/y/^^> s-^yy/HE. i-^r 
y=aryy/v^s 3 ->f y ^ y y /vSx 4 - ^ / }) /i^m. s-^y^y 
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2 - =Sr y y 5 - ^ y V 6 - ^ y =3p1^ y 

-7*-^:/:^ y ^^^/wS, 8 - y v^-zi'S. 9 - 7 :^ ;^ y 

z^=-/um. 1 0 -y aLi-y:>.V 'J=^^^^. 1 -T y i^^ybS. 2 - T iJ' 
y 3 -T ^ y = 4 -T^ y v^^/WS^ 9-T;^yi^ = 

/wS, 1. 7 -y oLi-i^^u V 2 i. 7-73i-fy;^oy 

i^_3_^yUg^ 1 , 7 P y 4 ->r/l^S. 1, 7-7* 

p y i^- 5 -^yv^. 1. 7-73l•^:^:^^yv-6--^'/^S^ l, 

7 - 7 p y 8 --r yws. 1, 7-7ai-^v^py:/-9--r 
/I'S. 1. 7 -y zc-fi^^rs ]) 1^- 1 0 /^m. 1. 8 -7 p 
y 2 - /vs, 1. s -y x.i-y :?^x3 V 3 /i^m^ i. s-y 
aL-r-y T^u )} - A - ^ /v^^ 1, s -y :x.-)-y7sU ^) y- 5 
1, 8 - 7 * p y 6 -^/w^, 1, 8-7:E-^v;^oy>'-7 
-'T/i^S. 1, 8 - p y V- 9 1. s -y :f.-^--y :^ 

p y 1 0 - /w^s 1, 9 p y 2 -'T /vS^ i. 9 
-7 a-^ v;^ p y 3 -^/w^v 1, 9-73i-^:/^py>'-4-'i'/v 
1, 9 - y ^-r-y^n ]} y- 1, 9 - y ^-Ty^ti V y 

-6-'f/vS> 1, 9 -y 3^i-y:^i3 )) y- 7 i, 9-7*-^- 

^•y^ p y V - 8 - -f /WS, 1, 9 - 7 p y 1 0 --C/VSx 1. 

1 0 - 7 * p y 2 - 'f /vSx 1. io-ysii-y:x.u])y-3 

--(/i^m. 1. 1 0 -7*-:^>'XP y 4 -^T/i'^s 1. io-73i-^ 

D y 5 - ^ /VS> 2, 9 -7 3:-^->';^ p y V- 1 -^/l'^, 2, 

9 -y x.i-y^x2 V y- 3 --^ /i-M. 2, 9 - 7 i-:^^';^ p y i^- 4 
/I'S^ 2, 9 -y :^i-.y:^o ]} y- 5 /uM^ 2, 9-7*-^>'^py 
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>'-6-^yt'^. 2, 9 -^ai-^-v:^ P y 7 -W'yV'S. 2, 9 - 7 31 
■^-i^;^ n JJ i^- 8 -'f/v^, 2. 9 - :7 p y V- 1 0 -'f /wg. 

2, 8 P y 1 ->r/i'S> 2, 8-7*:^:/;^py:^-3 
->f/i'S^ 2, 8 - 7 s-fv:^ p y y- 4 -^yi'S> 2, 8-73:':^^;^ 

P y i^- 5 yVS, 2, 8 -731-^VXP y V- 6 -'f yvSs 2. 8-. 
7 p y V- 7 -^/I'S^ 2 , 8 - 7 31 :f y;^ p y y - 9 - /w^^ 

2. 8 - 7 ai-^-i^;^ P y V- 1 0 --f /I'S. 2. 7-73i-^>';^Py>'- 

l-'f/i^Sx 2. 7 -7Ic:^:^:^P y y- 3 2, 7-731-^-^^ 

P y y- 4 --r /WS> 2. 7 -7*:^/;^ P y 5 ->f /V^x 2, 7 

-^ai-^yx^ p y 6 --I'^'V'^, 2, 7-7ai-f>';^py>'-8->r>'V' 

2, 7 - 7 P y 9 -'f /US, 2. 7 - 7 ai-:?-:^;^ P y 

-lO-^f/V^s 1 - 7 a.'^-i^^/US, 2 -7 3i-:^i? = /VS, 1 - 7 oi / 
^rv'^yUS, 2 - 7.31 / i? = /WS> 3 - 7 i / f^T 5^ = /US, 4- 
7 31 / f^T -:^-/USs 1 0 - 7 * / 'J^T v^ = /VSs 1 - 7 31 / :^ri^ v^^/U 
S> 2 - 7 31 y ^-y-i^^/VSs 3 - 7 31 / ^f-i^s-ZUS. 4-731/dE^-y- 

-^^/vs. 1 0 - 7 31/ =ar1^5?=>'^s, 2 -;a-=3f -y-:^ y /^S, 4-;t=ar1^ 

v'y/l'S, 5 -;e-=5E--y-/ y /WS, 2-:^-=¥f-v?T'/y>'VS, 5-:t=3ef-S? 
T/yyVS, 3 - 7 7if ^^/VS, 2-^3i = /VS, 3-^3^ = /WSs 2- 

^ f^/vtf p— /V- 1 --Y /uSx 2 ^vvf p— /V- 3 --fyvS, 2 - ;«< 
^/V tr P — /V- 4 --Y /VS, 2 f'/Vt!' P — /V- 5 ->f /WS> 3 - 7^ ^ 
;Hf P-;W- 1 --f/Ug, 3 ^/Vf P-/^- 2 --Y/US, 3 - f^/V 
fn— /U- 4 --Y /VS, 3 ^/UfP— /W- 5 -'f 2-t-7'f- 
;Hf P— /W- 4 -'C/US, 3- ( 2 - 73i=./W7'P bf/U) IfP— /W-l- 

'I'/i'Xs 2 f^/v- 1 --fv Ky/ws, 4 - p« f^/v- 1 --f K y /ws, 

2 - f^/V- 3 - -Y >- K y /US, 4 - ^/U- 3 - -Y V K y /US, 2-t 

-:/^/H -'f K y /US, 4 - t - 7'5^/u 1 :^ K y /US, 2-t- 
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So 

/wS, -ry:^^/i^S. t-^^f'/wS, n-^v5^/i'S> n-^'¥e//vS, 

2 -i^t Kn df$/3if^/wa5^ 1. 3 - i?fc K o dfi/'^ y f yVS, 2, 
3 - v^t Kp ^c^i^- t -y^/ug. 1, 2, 3 - h y fc Kp '^e^T'n f /V 

rJ' P P p( f^/US, 1 - rJ' P P 2-:^PP^^/V£x 2 - 

xin^ V-ff->V^^ 1, 2 - P P :^^yl'S, 1, 3 - ^ P P y 7" 
p If /u-S. 2. 3 - P P - t 1. 2. 3-by^PPy 
P fcf/WS, y P ^ P< 5^^l'S> 1 -IT'P ^az^/l^g, 2 - P 

2 -:^p^-r y i. 2 -i^y p^^if^/ws^ 1, 3-i^yp^ 

W'y7'plf/^S^ 2, 3 -i^::/p*- t -::^f^>'US. i. 2. 3-hyy 
P^rpfyvS. a-KTtf'/i'S, i - a - K j^'^/pS. 2-3- K^i^ 
/wS. 2 - 3 - K-Y y 1, 2 - 3 - l, 3 - 

3 - K-r y T'P f/l'S. 2. 3 - i^3 - K- t - 1. 2, 3- 

h y 3 - KT'p tf/ws, T5yp<^/Hl^ i-T5y3i^/vS, i-r^ 

yai^yPS. 2 -T 5 y W y :?'f'yH£^ 1, 2 -e^T 5 y aif^yvjl, 1. 

3 - s^T 5 y -f y 7° p tf/i'S, 2. 3 - ^^'T 5: y - t - T'^^/v^, i, 2 
3 - h y T 5 y T'p if/w^. ^^Tyyf^/w^> 1 - ^^r / j:^/vs> 2- 
'yrjs-^f^m. 2 -.-VT y 'T y 1, 2 - i^i^r y a^^/wS^ 

1. 3 -s^s^T y y T'p bf/PS. 2, 3 -e^e^ry - t 1 
2 , 3 - h y iXT y y° p tws. = h p ^ f=-yvs, 1 - = h P 
2 h P • 2 -= h P-f y 1, 2 - h P 
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1 . 3 - h n>f y y P tf/wS, 2, 3 - i^s- b o - t -:/f-yl'S> 

1. 2, 3 - h V =^ h ozfnlf/um. ^ t2 :f a \^ jum . -^^pt'^/uS, 

-ry^yf^vvSs 2 -T^-^ l - / = 2 - / 

$tt5ST&*). Yx .©09 b-CI4> -j'f'/l'S. 3:^/l'^> yPlf/WS. 

^yzfnif/vm. n-yi^Ji^m. s-zf^Ji^m. -fy:/^J^^. t-:f^ 

/Wg, n-^>'f'>'^S^ n-'^^J'/VS> n-^:?'5^/^S^ n-:^^"^/W 
k Ko =^'>P' ^/^-S. 1 - fc Kd =^ v'^^^vS, 2 - t: Ko =^i/:3^^ 

^'WS, 2 - fc Kp i^'T y :^^>'^S^ 1, 2 - t K p =^r l. 

3 - 5^ t Kp ^'>>f y ::^p 2, 3 - 5^ t K p V- t - 

1, 2, S-hUtKP^ P kVwS, P P ;^ "f-zl'S, i - p p 31 

f-J^M^ 2 - ^ o u 2-^ o yz/'^/um. 1. 2-i^^P 

pai^/U'S, 1, 3 - i?^ P P y y P 2. 3-i;>^PP-t- 

zf^/^^^. 1. 2, 3 - h y p p-Zp tf/v^s y p*-?< ^>'i'S. 1-:^ 
p^nif-/i/S> 2-yD^^9^^^S> 2 -:/p^'i' y:^^/^S^ 1. 2- 
i^:^p^3if^/i'^, 1, 3 - v?:^p^-r y 7°p bVvS^ 2, 3-i?yp^ 
_t_y^yi,^^ I.2, 3 - h y :^p *::/p if/i'S. 3-K:?«^/wS. 

1 _ 3 - ^r3:5^/^S^ 2 - 3 - K3i'^>'i/S. 2 - 3- K-r y l. 

2 _ e^g - j.'ai^/W^, 1, 3 - v'a - K'l' y :/D l^yV^, 2, 3 - 3 
_ p_ t 1 , 2. 3 - b y 3 - K:^n ifyv^, T $ / p< ^/i' 

1 -T $ / 3i^/u3g, 2 -T 5 / 2 -T 5 / -r y :/f■>'^»^ 

1, 2 -i?T 5 y a^f^/WSE. 1, 3 $ yT'P If/WSx 2, 3- 

i^T ^ / - t -:/^>'^S^ 1, 2, 3 - h y T 5 /7°p i^yv^. v^r/^ 
5^>'^l£^ 1 - i'T y 2 -?/Ty 2 - v'T / y 
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jum. 1. 2 -i?i^T/3if^/u^, 1, 3 - i?iyr y >( yzfvi \fj]^m. 2, 

3 -i^iyT / - t - Zf'f/l^m. 1. 2, 3 - h y / l^/W^. 
npt^yi'S, 1 h naif^/k^, 2 - = h o 3: 2-=ha^y 
:^5^ywS> 1. 2 h noc^/vs, 1, 3 - 5?= b o >r V :^ o 

2. 3 - h n - t -T'^/VS, 1, 2, 3 - h y = h P T'n f /VS^ 

^ y bf>'^S^ 2 - "7 31 =>'i'>r y CI t!'/W'S> 7 31 n/w- t - 7''^/vS, 

a -•:^7^/k7< ^/V^^ 1 - a -•:f7 ^/l^^^/VS, 2 - a - 7 ^ ^ 
1 - a - i-y^Jl^^ yzfti \^JV&, 2 - a -■?-7<5^/W>r y T'o If 

/V'«> /3 -•^7f^/i'p« f^yv^s 1 - j3 -•^-7f^/V3if-/V'S, 2-&-i-y 
i'/v^f-zum. 1 - ^ -:^7f^/^^ y T^n f /wS, 2 - 3 - 7 f-/w>r y 
T'ntfyl'^. 1 - f a y ^/Vg, 2- ( 1 - fc° p y /V) ^f^/I^S, P 

- ^ ^yw^Vi^/vS. m- f-/w<i^i?/wS, o - p< ^yv^:^ i^/wSx p 

- ^ p p /<>'i;/H6^ m- ^ p n '<^^i?/^S^ o - p p -<>' i^/vS^ p 
-7'P*^i^i?/l'S, .m-"7'P*^>'i^/VS, o -T'p^^i^i^/V'K. p 

- 3 — V v^/wS. m- 3 — K'<:^t?/l'S^ o - 3 — K'<:^ v'/WS^ p 

- t Kp ^'>'-^^^S^/m> m- }^ o-tKP^'>^ 

p -T 5 y-^^^e^/vai, m-T 5 y ^^^i^/P*, o-T^y^ 
✓'v'/VSx p h P'O' v^yV-S, m-:::^ h P^>'i?/^S^ o - = h P 

p - y '<vi?/vs, m- y o-s^ry^ 

1 - k KP '^F-e^- 2 -73i = /v>r yT'p tf/vS, i-^uu- 
2 -7 3i=yw^ yT'p lfyvS«?*5^ff fetbSo 

R Ogil3iC}±M®mo^i^^ic 5 ~ 5 0 (DT y -y^3^^ OY2 
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1 -r h y >'^^^ 2 - ry h ]> /um. 9 -r:/' f y /I'S. i-7rc 
•i-iy h }} ji^^. 2 - 7 i-^- V h y yws, 3-y ^i-:^ h V /y^M. 4-7* 
:^:^hyyvSs 9 - h y ywg. 1 --rJ-^ ^-fe^/vS. 2-:^7^ 

-fes^/wS. 9 --^7 ^.-fes/vS, l-t^^ = /^S^ 2 - if U^/V'S, 4- 

\fU=./uM, 2 - \fy a^=-jU^ /um. 3 - 1^7*-yU'l'/US, 4-^731 
^/W'l'/wS, p 7 3i::^/W- 4 --f/V^, p - ^ — 7 ai — /U - 3 - ^ 

/vs> p - ^ — 7 * s/i'- 2 ->r /i^Sx m- ^ -y 3^=^^^- 4 - y( /um> 

m- ^ — 7 3i=-yu- 3 - /I'^En m-^ — 73i=./W- 2 -^yl'S> o-h 
yywS. m-hyyi'S, p-hy>'vS, p - t -::^f^/V7ai = /wSx p- 
( 2 - 7 * ^/VT'o f /W) 73i^ywS> 3 -p« f^/W- 2 -■:^7f^/uS, 4 
^yV- 1 -*^7f^/WSx 4 ^yW- 1 -Ti^ h y /I'S, 4' 
yHf 7 31 =./V>r >'Wfi^ 4" - t -T'f^yV- p 7 31=/!^- 4 --f/WS^ 

2-ifny/vS, 3-i^nyyuS. tf7i^-/^S^ 2 - y i? = >'VS> 3 

-fyv'-yV'Sx 4 - tr y i/c^/ws, 2 k y /i^s^ 3--Y>'Ky/w 
l£x 4 -'T K y /t'Sx 5 --f :^ K y /^S, 6 - :^ K y /wS* 

Ky/ws, 1 -'f y W'V K y yw^. 3 y >r :^ k y /i^s, 4-'ry'i':^ 
Ky/vSv 5 - -r y-r K y y^s^ e --f y^f ^ k y 7->ry^:^ 

KyyvSs 2-7y/wS^ 3-7y/wS, 2 -'<:^y 7 y-/v^> s-'^ 
y/y ^ =-ji^m. 4 -^:^/7 9=/i'St^ 5 /7 9 6-^ 
= 7 /7 9 ^/I'Sx 1 y^:^>'7 3 

--r y^:/y7 4 --r y'<:/>'7 5->ry^>'>'7 

9 = yi^S> 6 -'T y'<i^y7 7=/i'^> 7 y^yyy y =^/i^^y 2-. 
^spyyyi'S^ 3-'3r/y/vSx a-^/v^i^&s s-^yy/wSx e-^ 
yy/w». 7-=¥/yyi'Ss 8-#/y/vs> l-1'y^/y/^s^ 3- 
-ry^/y/^s^ 4 --i' y=¥y y /^s. 5 --r y =3rv y e-^y^ 
/yyvs> 7 --f y =sr / y yi'Sx s --r y / y /vs, 2-^/=3E^f-y=^ 
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2 - ^ Ji^y'^y^ V 3 - Hi /vy'^y ]) jvm. 4 V 1 

i^^/i^m. 4 - 7 y 6 - 7 y = 7- 

7 y v^^^/vS. 8 -7 y i^^/p^, 9 - y :^ v 'J 
^/I'S. 1 0 - 7 a:-^:^;^ y v'^/V'^, 1 - T y 2-T^y 

3 -T^ y i^^/i'S^ 4 -T^ y 9-T^ys;?=^/v 

1. 7 -7 V >- 2--< jvm. 1. 7 -7*-:^^;^ n y 

-3-'r>'l'^> 1, 7 -^ai-^y^^o y 4 1, 7-7*"^ 

n y 5 --r >'V*. 1, 7 -731-^-:/;^ p y y- 6 -'I'/wS^ i. 
7 -7*:^:/:^ o y i/- 8 ->r>'i'Sx i, 7 -y :i^i-:^^n ]) i^- 9 
/vS^ 1, 7 y 1 0 -'r/^^^ 1, 8-ys.i->'7.n 
y 2 -'i'/v£> 1, 8 -73l:^v;^ p y 3 -'I'/i^S. 1. 8-7 
o y V- 4 -.-f /v^x 1, 8 -73:-^-^;^ o y 5 -'C/'vSs 
1, 8 - 7 o y V'- 6 -^/uSx 1, 8 - 7 *-^:<^;^ p y 7 

-^/vS. 1, 8 - y V y- 9 l. 8-7ai-^>':^ 

n y 1 0 - /WS^ 1, 9 -7*-:h>':^ p y V- 2 -'t'/i'S, 1, 9 
- 7 *:>->';^ p y V- 3 --f /wSx 1, 9-y:^i-y^nV>-4-^/i' 

1. 9 - 7 p y 5 ->r /wS. 1. 9 -73:-t->';^ p y 

-6-^/\^m. 1. 9 -7 a-t-i^;^ P y i^- 7 -'I'yUI, 1, 9-73i:^ 
y :^ u ]) > - 8 - -f /i^m. 1, 9-7a:•:^>':^oy:^-lO--^'-'^^s 1, 
1 0 - 7 ai-^;^;^ p y V- 2 --1'>'^S^ 1. io-7a-:^:/;^pyv-3 
1. 1 0 -7 a -^-i^;^ p y 4 - /vS^ i, 10-73;-^ 
p y i^- 5 --r /PS, 2. 9 -731:^:/;^ p y 1 --f /PS, 2, 

9 -731-f p y 3 -^/pS, 2, 9-7 3:■:^V';^py>'-4-^ 
/PS, 2, 9 - 7 ai-^^';^ P y y- 5 --f/vS, 2, 9-73i-^-:^;^py 
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D y 8 2. 9 - 7 * •:^ n U - i o - ^ 
2. 8 -7 D i^- 1 -y( /um. 2, 8-73i:f>:^py>-3 

2, 8 - 7 i-^-:^;^ o y V- 4 -'T yi'S, 2. 8-73l:^>'X 
o y 5 --r 2. 8 o y 6 -'f/WS^ 2, 8- 
7 o y i^- 7 --r/i'S, 2, 8 a y V- 9 --fywSx 

2, 8 - 7 ai-^^'JX n y i^- 1 0 -^/l^^. 2, 7 - 7 sL-f- > :^ u ]) y - 

i--C/i'S, 2, 7 -73;-^-:/;^o y 3 ->f /i^S, 2, 7-7*-^:^ 

p y V- 4 ->r /V-S, 2, 7 - 7 * P y - 5 - /VS, 2, 7 

-^ai-rJ-^-;^ n y ^- 6 --f/v^s 2, 7-:7:n■:^>';^Dy>-8--r/^ 
2, 7 - 7 n y 9 ->r 2, 7 - 7 * a y >' 

^T-:^-/wSs 2 -7* / f-r = 3 -7* / ^TS^sywS. 4- 

7 * / -:^-/V'S. 1 -7* / 2 - 7 * y ^1^ v'^/l^S. 

3 _ 7 a: / 4 -7*>"af1^i^::i/^s^ 2 -:t^-y-y y /W^> 

4 y 5 ^f-)/ y /Wis, 2 -;^•'¥1^i?T i/ y /wSs 5 

-;^-^1^^^T :/ y /V^, 3-77U* = >'V^, 2-f-rt=./H£, 3-f-3iri 
-'WS, 2 - ^ ^^yv-fc? n — /V- 1 --Y/i'Sx 2 - p« ^yn:' n — /w- 3 - ^ 

2 - P« f-yVt!* D — >'V'- 4 - /U^, 2 - p« '^/l' tf P ^/W- 5 - /WS, 
3 _ ^^Vtf p — ^V- 1 -^j- /W^^ 3 - ^ f'y'Hf P — /V- 2 -'T >'^S^ 3 
- p« t° P — /W- 4.- ^ /VSs 3 - ^ f-zW tf P — /V- 5 - /U^H 2- 

t -y^/VfP — /W- 4 --r 3- ( 2 - 7 *=/W7'P If/V) If P — 
yP-l-^/wS, 2 - p< ^yv- 1 -'f :^ K y ywS, 4 - ^/V- 1 - >' 
Ky/uS. 2 - p< f^yi<- 3 --f V K y yu^. 4 - ^/w- 3 - >r > K y 
S> 2 - t - 1 - >- K y /wSs 4 - t - ^^/H - -< V K y yw^x 

2 - t -y^/u 3 V K y /wSx 4 - t -:/^/w 3 - ^ K y /v^^^s 
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R<Dm^xtimm^(ommw^ 5 ~ 5 o y -/w^^^tstt- sy:^ tm 

9 - 7 31-^ V h y yuS, 1 2 - :^ 7 -fe - 
yvS^ 9 l-fu^/vS, 2-tfu=^yV'S^ 4-1^1^ 

2 - tr^ * yl'S, 3 - if 7 /V'Sx 4-lf7rc=/V 

-f;^Sx p - — 7 4 -'l'/l'S> p - — 7 3i = /W - 3 - >f /V S ^ 

p - ^ — 7 a: r^/V— 2 /VS^ m - ^' — 7 a: =^ - 4 - ^ /I' S , m - 

— 7 a 3 — /V^^ m- — ^^^i/W- 2 --f/V'Sx o-hy/VS^ 
m-hyyV'S, p-hy/WS, p - t -:/f^>'l'7 ai^/l'S, P- (2-7 
ai:::/V7'a I^/lx) 7 3i::^/l^S. 3 - ^ ^ - 2 - 7 5^ /V- S , 4 - ^ 

- 1 -^^^^^/W^. 4-^ '^>'V- 1 -T^' h y /I^S. 4' 

4" - t -T'^'/V- P -^-7*=/V- 4 -^/V^, 2 - 

py/vs, 3-fny/v^, 2 - 1^ y i^^/uS, 3-ify 

i^=/V'S> 4 - \^ V 2 y h'v j^m. 3 --f > K y /i^s, 4 

--i':^Ky/i'^. s-^rvKy ^i^^. e - k y /ws^ 7 v k y 
1-^ ^YV /VS. 3 - ^ y ^ y vv ^i^m. A-y( v)) 
5 -y( y^ y vv'/i^m. e y ^ > \f v /^-m. i-^y^yv))/^ 

7 = /vS> 4 -^i^>'7 5 -^yyy y ^^.fi^M. e-^yyy 

7 -'<i^>'7 7=>'vs> 1 --f y^v:/7 y^i^/vs, 3-^y 
^yyyy^>\'^^ 4 - ^ y ^yyy y 5 - ^ y ^yvy y =^a^ 

6 y^/i'Ss 7 - 4 y ^y y.y -^^^^ 2-^/y 
/VS. 3-=¥/y/vS> 4-^/y/vs, 5-^yy/vs. 6-=3E-yy/v 
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/y/w-g^ 4 ->r y y /w-s, 5 - ^ y ^ / v ji^m. e-^y^/v/i^ 

5 -=3!^/ :3E^f- y 6 -=3r / =¥f- y 1 - * :/ y /Wg, 2 

-^yu/-^'/ y /wii. 3 -^/i//-^:/ y /ws, 4 -^/i'^^)/ y /I'S. 1-731 

y v=-/uS, 2 - 7 31-^-^^^ y z-y :xL^i^7.<) i^^jv 

S^ 4 - 7 ic-^-y ;^ y 6 - 7 y i^^/i'S. 7-73i-t- 

v;^ y i? = /i/3£. 8 -7a:-^i^-x y i?:^.»vS> 9 - 7 3: :^ :^ y 5^ =^ /HI > 
1 0 -7 y 1 -T ^ y e^^/vlSs 2 -r ^ y s^^/i'S. 

3 -T^ y 4 -Ti? y i^^/i'*^ 9 -T y vf-/v«^ i, 7 

-7*-^:^x P y 2 1, 7-73i:^:^;^ciyi^-3->i'>'W 
1, 7 -y :>^-r>:^n ]} A-^ A^m. 1. 7 - 7 31-^ v;^ D y :^ 
-5->r>'^S^ 1, 7 - 7 3i-^->';^ o y 6 1. 7-731-^ 
y:;^ D y 8 - -Y /v^x 1. 7 - 7 3: -^vy^ o y 9 -'f /VSx 1, 
7 -73i-:f->';^ n y i^- 1 0 --Y/i'^, 1, 8-73i-^:^;^ay:^-2- 
-f/i^S, 1, 8 - 73i:f>';^ o y 3 --C/i'^, i, 8-73:-^j^;^p. 
y>'-4-^/i'Sx 1, 8 - 7 31 p y 5 --f ywS. 1, 8-7 

3.-^ p y 6 -/f/wS. 1. 8 -73i:J-y;^p y V- 7 -^yw^. 
1, 8 - 73i-^>';^ o y i^- 9 -^/I'Sv 1, 8-73i:f:^;^py^'-l 
O-^r/Hls 1, 9 -7 3:-^>';^ n y 2 -'f/l'S. 1, 9-73i-f>' 
;^ p y 3 --r yi^S, 1. 9 - 73:-^ P y 4 - w'/V'S> 1. 9 
-y s^i-i^ )) -y - 5 - ^ l, 9-73i-:J-Vy^py>'-6-'i'/v 

S> 1, 9 - 7 31-^ v;^ p y 7 /vS, 1. 9 -7 31-^^^;^ p y :^ 

-8--fyU^. 1, 9- 7 3i:^i^^ P y i'- 1 0 --T/l'Sx 1. 10-7 

3;■^>•;^pl;v-2-^/^S^ 1. 1 0 - 7 3: p y 3 /V/^, 

1. 1 0 -73l•:^^':^ p y 4 -^T/v-Ss 1. l0-73i-^>';^py>' 
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-5->f/^S^ 2, 9 -7 :^-fy^o V >- 1 ^^^^ 2. 9-7*-^- 

v;^ p y 3 --f/V/^, 2, 9 -y zci-y:^^ )) y- 4 2. 
9 -^i-^v;^ o y V- 5 --f /WS. 2, 9-7*:^>':^^y^'-6--^ 
2, 9 - 7 n y i^- 7 --f /vS> 2, 9-7*:^i^;^^y 

^_8--r/^^^ 2 , . 9 -7 ai-t-y;^ n y y- 1 0 -'T /VS. 2, 8-7 
a y y- 1 -^/v^, 2, 8 - 7*•:^:/^ o y 3 -^/vSv 
2, 8 - 7 n y 4 --r/wS, 2, 8 - 7 31 :^ >' ;^ n y - 5 

-W/wlEs 2, 8 -7.31-^y:^ p y y- 6 ->f yvS> 2, 8-73i'^-v^ 
p y 7 - -< /vSs 2, 8 - 7 i-:^^':^ p y i^- 9 -^f/vS. 2, 8- 
7 p y 1 0 --f yufix 2. 7-73::^>'^py:^-l--f/t' 

2. 7 -7*:>-i^:^p y 3 ->r/vSx 2. 7 -7:n-^i^y^P y >' 

-4--f/VS> 2, 7 -73i-^:^:^P y V- 5 ->l'/l'S. 2, 7-731-f 
y-;^ P y V- 6 -'f'/WSs 2, 7 - 7 i -^^-^^ p y 8 ->f /VS. 2, 
7 - 7 31:^:^^ p y V- 9 -'C /vSx 2. 7-73i:^^^;^py>'-io- 
-r/VSx 1 - 7 = 2 -7 3i-^i?=^/V'Sx l-7*>'^Ti^ = 

/l^S. 2 - 7 * y ^TS^^yVSx 3 - 7cc yf-TS^^/VS. 4 - 7 31 y ^ 
Ti^^/W^x 1 - 7 * y ^f- v^ = /VS> 2 - 7 31 y drf-S^=^/WS> 3-7 

* y =^i^i^-/vS> 4 -7 3^ y ^f-i? = /vS, 2 -;i-=3pf->' y /vS> 4- 
;^-=¥f-:/ y /vs. 5 y yvSs 2 - y /vS. 5-:t 

2 - p{ t° p — yu- 1 - ^ /VS. 2 - y ^/vt^ P — /V- 3 - W/v^s 2 
- y ^/v tf p — /V- 4 /VS. 2 - y f^/v t° ci — /V- 5 - /vS^ 3- 
y f-/nf p — /V- 1 ->r /VS. 3 -y f'/vif P—yv- 2 --f /VS. 3-y 
tf p — yv- 4 ->r /VS. 3 -y -f-yvifp— /u- 5 --f/vS. 2-t- 
7'5^/v k°P -/w- 4 --r/vS. 3- ( 2 - 7 s^/VT'P t'/v) l^P— yw- 

i--r/vs. 2 -y ^/v- 1 --r K y /VS. 4 -y ^/v- i --i' :^ k y 
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>'i'S> 2 - ^ f-zv- 3 --T \fV A^M. .4 - ^ f'/w- 3 - :^ K y yi'S. 

2 - t -:^f^>'n > K y /i'S> 4 - t -^^/n --r K y /VS. 2 
_ t -•ff-A' 3 -w" K y /VS. 4 - t --^^jv 3 K y 

If ?> s , 

R<Dil|feX«ilfi^<^T/i'3 ^ v^yvji^^^/v^tt- c o o z i t ^ $ tt, 
Z X LXttpt ^/vSs a-f-ypg. T'pf/wS, y ^ a t^/i-S, n 

-y^/wS, s-:?'^/i'S, 'ry::^^/v^> t-:^f^>'V^. n-^>'^-'V 
n -'^=¥'>/l'S> n n-:^-^^/vS> k K o / 5^ 
f\^m. 1 - t K p =^ '>^^/vS. 2 - t Kn dfi-'oi'^yHS, 2-fcKP=^(^ 
i/>fy:/^/wS. 1, 2 - t K o =^ v'^^^/vS. 1, 3-v?tKo=^v' 
xCyynf/wS, 2. 3 -e^b Ko*'>- t l, 2, 3-h 
V t: V o^-yzfu ^ ^ y^f-^^M^ 1 - ^ n 3l^a^^^ 2-^ 

nP3if-/pS, 2 - ^ ct o -r y :/^/i'S> 1, 2 nxi3:.'}-/vm. 1, 

3 - ^ p D ^ y p f /VS. 2, 3 - ^ p o - t - 1. 2, 
3 _ J. jj ^ p n T'o If ywS^ :/p*^f^yvS. 1 -:/o^rn.f-/wS, 2- 
ypctai'^/vS, 2 -:/n^^ y yf-zuS, 1. 2 - n *3^^/vS. 

1, 3 - v?-:^a^-r y f/vS. 2, 3 - t -y^^/vS. 1, 

2, 3 - h y T^p^^a If/vS. a-Ky^/^S. l-a-K^^/vS. 
2 - 3 - Kac^/vS. 2 - a - K'f y 1. 2 - 5^ a - K3^^>'V 

1. 3 - v?3 - K-r y T'p if/vS. 2, 3 - S^a - K- t -:/5^/v^. 
1, 2, 3 - h y a - K^n ^^>'^S^ T$/>f-/vS, l-T?/^^^/^ 

2 -T ^ J 2 -r % ^ ^ yzf^fx^m. 1, 2-5^r5/^ 

^/vS, 1. 3 -':;fT 5 /-r yT'ci tf/ws, 2, 3-i^T^y-t-^^ 
/vS> 1, 2, 3 - K y T 5 / y o H'/vs. y y '^^/i'^. i-vr/ 

ci^5^/VS, 2 - iXT y ^^/^S. 2 - iXT y -1' y y ^/l^S, 1, 2-2^'>' 

ryaif^/v^, 1, 3 - i^i^r y -f y If yug, 2, 3-i?';^Ty-t 
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--ff-A^i^. 1. 2. 3 - h y e/ry if/wSs = h o f^/ws, i- 

^homf^/U^, 2 -.^ h o 2 - - h o ^ y 1, 2 

- h 1, 3 h y T'p tr/vS. 2. 3-s^-h 

P - t 1. 2. 3 - h y = h D :/o tr/^S^dS^tf e>nSo 

-iSS; (2) ^;:^ov^•c. aRtJ^btt. ^tt^n 0 ~ 4 ©HicT-fc 9 . 0 
(2) ^c^3v^■c. Ltt, - (cr' r") o - (s 

i R' R") - -0-, -CO-Xtt-NR' -Sr:^i-o 

e 1 ~ 1 0 ©^iC-C'fo 9 ^ R' &tJ«R"tt, l^^-Ctj^/io -CV^-C 

(1) ^^:*3V^-C, Xtt. tttfe'b b< f4*iMifto^^3^|gt6 ~ 5 0 
<n>^m%m. m.^h b< f4^igm<^;^^^l^i 2~2 0 <DiBI-g-^#i^SS, 

xttsmfc L < ttiigm©^J5^it5 ~ 5 0 o^^m^^m^x^h •) ^ ^ 

~ 5 0 <5D3^#;^^|^^^oJ:^it:^i: LTf*. Sff IB R <D Ift ^ Jf fc<© i: 

xogjfefc L< f±4Rg«^©-K^^i: 1 2~ 2 0 (Dm^^mmmmt l-c 

y-fe>'> tr-fe>', y/Vyfuy^ \^ys.—)v^ n-t/w#/i^ 
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illB^Oi^^SglS: 6 ~ 5 0 <D5^#gjSSr^L. (2) -e^$*v5^ 




^ChOt^mif hfl^o Ari ~Ar3 tt> |^ — M i& o T V^ T <t V^„ 
rttb(05*>. Yfi. TI5-JK^ (26) X-m^ti^mxh^ 
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(2 6) 

^1t. Yf4. (2) (if*L<tt-^^ (4) - (7) ) -C^^ 

-«!^ (1) oxis f u= tJ'y-fe:^^ 

— (1) ^C*5V^■C, n 1 ~ 4 •? V l~2-^fc5i:»* 

LV^, mttO ~ 2 OS^T?fc 9 X 0 ~ 1 Tfc S UV>. 
fe^L. — (1) ^^l^3V^T^ S p iJS;^ If o If ^ = 

« n 5 # t& S: * i- 5 S T? *> 5 # * V ^ o 
-JK^ (1) ^^:*3V^-C, -^S; (2) ■C^$^^5Sp^±> TIB-flSS: 

(3) -e^$n5;^if nife-&^=ts-c*>5 bv^o 

(R)a 




(R)b 



— (3) ^C*3V^-C. R. L. a XO^b tttfllB^ 1^ Ct?fo5„ 
-JK^ (3) lC*5V<r, Ax tt. -ttl^tUSftSCtC, -CR' R" 

-> -SiR' R"-. -0-. -NR' -X\t-CO-^^ir, 
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— ^s; ( 3 ) tcfevT, p 1 ~ 1 0 ©iii[-efc5o 

lUE-JKS; (3) ^^:j3V^T^ Al~A*©5*>^^?*<i:'^> 2o<Dm^ir 
?>^<Diii. ^ti^ti- CR' R"- (R' RtFR"«:. * Jx-e^xMSB 1^ 
C. ) A^oPg^-rSR' |^±, R"I^±tL<ttR' tR" t 

4 ~ 5 0 i L-Ctt. 'y^xx-f^^y. 'yi^ u^y^y. 'y 

u-r^^-^-y. ry-^y^y. y /u:^/i'-ty^<D^^^ 4 i 2<ov'^n 
T/v^v, i^^n^f-y. i/irn^yTy. i/^r X3^^±y. 'yi^n^zf 
^y. u:i-^7'>^<DM^fk4'-'i 2<Di^^ x3rjV"^i^s 'yim^^ 

^i?:iuy, ^ n ^Zf ■!> =^ y . i/ ^ n :^ 9 'J :x.y ^ <O^^Wi Q I 2 

<r>-y i/ xiT 'y^v s ^yty. -ry^i^y. y :r.-ry Y \^^y > ryy 
^±y, tfwi^> ^y-fey. r-fe-^^ u:^«Sf o^sSHS 6 ~ 5 o o3ir#:K 

*fc. (1) ^^*5v^T. (2) -t?^^ tbS S p fix TIB- 

(4) ~ (7) ov^f nd^-C-^^?tbSS-C-fo5 i: $f * LV^o 




(4) (5) (6.) (7) 

— (4) ~ (7) tc:j3V>T. R ttWIS i: H C-Cfc 5o 
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(4) ~ (7) tcj3V>T, Ri ~Rie»4^ tK^ 

iC 1 ~ 5 0 ® T/l'^/P^. gl^lfc L<fiilltlJI<^^^^l~5 0OT>'W = 
< 5 ~ 5 0 (DT y =3f fi^t> b < tt#e^ 

o^jjg^ic 5 ~ 5 0 y eife't) L < fiiieifeoj^^ii: 2 ~ 

5 0 (DT>'V3 =3f^^:<;yVjl?=:/vS, ;J? 5^ -'I' S x /M^yi/jg^, v/T/ 
= Xttt Ko VIZI'S -Cfc 5 o Ri ~Ri6tt. 11 V> ig-g- L 

-C gliat Sr L r V> -Cfe J; V^o 

— (4) ~ (7) tC*5V>T, a, b, cS.^/d^4^ ^tL^nO~4 

olilS-efc 9 . 0 ~ 2 -cfcs bv>o 

— (4) ~ (7.) ^c*^v^r^ p> q> rXUfsft. 
ooMic-cfc^^ 1 ~ 5 r-fc 5 1 0* bv^o 

(1) ^^:*3V^T. Xf4. T^-^^ (8) ~ (2 5) ©v^■f4^^> 
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(2 4) (2 5) 

— (8) ~ (25) ^^:J3l^T^ R, Ri ~Rie, a~dXU«p~s 
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-^^ (8) ~ (25) ^c^3^^-c> A r 14, ftm t> t < ttMMm 
^ic 6 ~ 5 0 (D^mmm. xttg^t u < itmrn^omm^WL s ~ s o © 

— (8) ~ (25) »e:*3V^-C, n' 0 ~ 5 OH^CT? ifc 9 . 0~2 

-SSt^ ( 8 ) ~ (25) ^C*^V^■C^ X ttl ^ 2 0 (^SEicT'fc 9 s 1 ~ 1 
0 -^fe-S t ^^* •tV^o 

fcfdU, -i^^ (1.) lc:4oV>T, Sp>is-^5S; (7) 
f^-B-^^rnvh^m-^^ xds-^S; (9) ~ (i i) (Dv>-f $ 

Xtt, -SS^ (8) ~ (2 5) O^^'fflt^-Vm^fli&illB.^'^ 

-(12). (10)-(12). (11)-(12), (12)-(1 
3). (12) -(14), (12) -(15), (12) -(16), 

(12)-(17), (12)-(18), (12)-(19), (1 
2) -(20), (12) -(21), (12) -(22), (12)- 

(23), (12) -(24), (12) -(25), (9) -(12) 
-(9), (10)-(12)-(10), (11)-(12)-(1 
1), (13) -(12) -(13), (14) -(12) -(14), 

(15) -(12) -(15), (16) -(12) -(16), (1 
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7) -(12) -(17). (18) -(12) -(18). (19)- 
(12) -(19). (20) -(12) -(20). (21) -(1 

2) -(21). (22) -(12) -(22). (23) -(12)- 
(23). (24) -(12) -(24). (25) -(12) -(2 

5). (8)-(l5). (9)-(15). (10)-(15). (1 
1)-(15). (13) -(15). (14) -(15). (16)- 

(15) . (17)-(15), (18)-(15). (19)-(1 
5). (8) - ( 1 5) - (8) . (9) - (1 5) - (9) . (10) 
-(15) -do). (11) -(15) -(11). (13) -(1 

5) -(13). (14) -(15) -(14). (16) -(15)- 

(16) . (17) -(15) -(17). (18)-(15)-(1 

8) . (19)-(15)-(19). (8)-(16). (9)-(l 

6) . (10)-(16). (11)-(16). (13)-(16). 
(14) -(16). (17) -(16). (18) -(16). (1 

9) -(16). (8) -(16) -(8). (9) -(16) -(9). 
(10) -(16) -do). (11) -(16) -(11). (1 

3) -(16) -(13). (14) -(16) -(14). ((17) 
-(16) -(17). (18) -(16) -(18). (19) -d 
6) - (1 9) ^^S^lf e)tt5dS. Zfl^<omL^'^t>'^i^WtM^tlt!i\f^o 
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x:1-20 





x:1-20 (A71) 




x:1-20 



x:1-20 



(A73) 



(A72) 
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(I) mm/f&^m/mm 

(3) mm/m%m/m.^mAm/mm 

(4) mm/iEiLmAm/?&titm/m^Q.Am/mm 

(6) mm/^m^m^m/9.^mmM/m%m/f^m 

(9) mm/mMkm/^t^m/mmm/^m 

(10) li&fii/il«|i|fe««:®/«feig:S/l53teJl/i|S8k®/l&fii 

(II) mm/^m^mwm/^mm/?^%m/mum/mm 

(1 3) mm/mmm/iE^^xm/iE^m^^m/%%M/m=f-^xm/ 
mm 

fi ^ (omm.^ m^f ^ ^ 1 1^-^ ^ ^isi . ;i ix b ps s $ tu s o -e « v^c 
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C-«9!^ (2 7) A r 2 tt> ^ai^-'V, tf7*-yV. 

r -* tt. ^tL^;}X7K^l^^X»^-^^it;5S 6 ~ 2 0 (7)^#StS-C-fc t) , A 



[-^^ (28) "f. Ar^ ~Ar"^ $ tUT V^T t) J: V^^j^^iC 

5 ~ 4 0 or y -/I'S-CfeS, q' tt> 1 ~ 4 OSiST'fc So ] 

rrT-> 5 ~ 4 0 <DT y — i: LTf4. :7 3.^/1', i- 7 =f- 

vjUs If y vizi's -^^-y^/y/v-, ^/v::^^ vv^^/i'. r-t-^^ h ^/v-;^ 

y^'r^/i'x 4 tv^o Jfeis, i^M^^-is 5 ~ 4 0 ©T y 




(2 7) 




(2 8) 
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h -T'a f yv-s/ s -y^/WS, t-y^^^M. ^y^/i^m. 
s-^^h^s/S, t-:/h^-:^S. -!^h=Srv'S, y 

y -/w^^ :^j[i^it5~4 0 y -/ws-eg^$ttfcT ^ y 

S«tt*«lE L5g^Sr^«?-f-SlllR-efe 400~700n mOW^® 

y-y;&K;it/7 ^<y !>a • ^ h u ^ m.^^:^ :^ , 

T/U% / ^^m:ff7 i)^^ 7.. ^-^ y A * -Jr ^ |ft;^f 7 

*ISe^©*«SE L?(f^(Dia^{4. ETLSrIETLIftii® *y5:l4|83te®fc?iA 
■rs^fJSra 5 . 4. 5 e veJl±©ft*:MSfetr*-t-5 d t 

(I TO) . iiib^ (NESA) . fi^. ffl^^Sjiffi 

r- , tt* ii ®c o /h ^ v>tt !|s^ ds ^ * u v> , 
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0 nm~l II tn.^ 

; m-T^irjEaoSi^-g-o^^rH^tU. c tt IS ^ o t^cC ff 5 «l 

^K^IS^fei!*?^^-?- ;^tfi^3-hife. 
L B j*^ <o:^«fe Srigffl -r S r -e # S o 

*l§PJ<^*mE L^^iC*3VNT. *fr|BIE?LaA^ iiliiiH*l§3fcl-'<^)E 
>f ;a-:^-fb3i;^/wi(l*-i6SiiS" 5 . 5 e VlJJlT t /h $ v>o r © i 5 'fciETLaA, 
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S(rlB©»* bV^^4f^Sr^•f-5fe<^•^fctuli1^^^:$!llS^4'^i:< X 

Vi^ (PEDOT-PSS) /iifiS^lfbnSo $55 IC, :i:<*c^Ji L-Ctt. 
h V TV — jvmM^ (*H#ff 3 , 112, 197 #e^iSB»^#K) . :t 
^f-i?Ty-/Wfl^flE (*S#fF3, 1 8 9, 4 4 7 -§-M^#f?#fiS) s 
-r $ ^^V^-zVfl^tt: (#^88 37-16096 <2ir # ^ # flS ) , U T y 
-/WT/W;!& l^m%^ (^leS^ff 3, 615. 402-f-!giil#> Ir1^3, 8 
2 0. 9 8 9 ■§•W^W»^ IWIIg 3 . 5 4 2. 5 4 4 *iq«ffl«> #4S^B8 4 5 - 
5 5 5 -i-^^x 1^51-10983 #^3 88 51-93224 

1^55-17105 ^<k%. 1^56-4148 ^<kmi. 1^ 5 5 - 1 0 
8 6 6 7 %<km.. PI 55-156953 ^<kmi. 1^56-36656 

1 8 0, 7 2 9 ■i-WJNaS=^ 1^® 4 . 2 7 8, 7 4 6 1^ JNB § > # PI BB 5 5 

- 8 8 0 6 4 -^^^^ |l55-88065#^il> IWI49-105537 
^<k%. 1^55-51086 f-^il. 1^56-80051 %<kmi. H 5 6 

- 8 8 1 4 1 1157-45545 ^^^^ 1154-112637 
^<i^#. H 5 5 - 7 4 5 4 6 , 7 * = W T $ V Sl^iS^ 

(*B#ffm3, 6 1 5. 4 0 4 -^^JPI^, #4^fBg 5 1 - 1 0 1 0 5 

1146-3712 f-^^. 1147-25336 ItgSliS 5 4 - 



40 



wo 2004/110968 



PCT/JP2004/006331 



5 3 4 3 5 ^'^Wi. 1^54-110536 -^^^^ 1^54-1 19925 

^■^Anm^m , r v -jut % >mmi^ {^miwffm 3. 5 e 7 , 450 

■§-5^iSB§. 1^0 3, 1 8 0, 7 0 3-§-?^ailF. (11^3, 2 4 0. 5 9 7 -§• 
mB^. 11^ 3. 6 5 8. 5 2 0 ^mm^. mf$4. 232, 103-§-Q^ 
mfH4, 1 7 5. 961 ^mi^m. mm 4, 012. 376-^l^iNB 
4#^DS 4 9 - 3 5 7 0 2#<2tgl, 1^39-27577 ^''Jkm.' 4#§8BB 
55-144250 -i-^^IRx 1^56-119132 -i-^^R. 1^ 5 6 - 2 2 

4 3 7 w^s^fFfi 1 . 110. 5 1 8^mmm^0m) . T X / 
mm:fj ^y-='>'mmw (i^m<^ffm 3.525. 501 ^-mmm^^m) . 

;t=3rf-)/-/W^^(*: (*S#ffm 3 . 2 5 7, 2 0 3-^§giB§^(CP^O 
h(D) > y ;WT>' h (#^BS5. 6 - 4 6 2 3 4#-^m^ 

#M) . (#IIBS 5 4-110837 ^§-^$RI?#IS) 

t Z^-^^ft: (*ll#fFm 3 . 7 1 7, 4 6 2 ^-mmm. #MBg 5 4 

- 5 9 1 4 3 ^{ckm^ III55-52063 ■^^#> l^55-52064# 
^ii. 11155-46760 1^55-85495 -f-^fl. PI 5 7 - 
1 1 3 5 0 1^. 57-148749 ■§•4^^$R^ 2 - 3 1 1 5 9 

1 ^^ikm^^m) s T.^^i'-om^i^ (#MBg6i-2io363 -^^a?^ 

11^6 1-228451 ^-"AWl. ISl61-14642-§-4it#. 1^61-7 

2 2 5 5-§-^^. m 6. 2 - 4 7 6 4 6 ^--f^n. 1^ 6 2 - 3 6 6 7 4 -i-^^ 
1^62-10652 -i-^a, 1^62-30255 P 6 0 - 9 3 4 

5 5 ■^<2^iS, P160-94462 -^-^^x |^6 0-1 7 4 74 9-§-4ij^^ 
1^60-17505 2-§-<2t^^#Ra) . i^y^^m^W^ (^SI^fFif 4, 
9 5 0. 9 5 0 ^mm^) ^ sl<y^^7i^^ (#§a¥ 2 - 2 0 4 9 9 6 -^-^ 

m) > T:^y vm^s-a-ft: (mm¥2- 23225 3^^«) , ^igspi 

- 2 1 1 3 9 9 ■§-<2^#^::ffl^$^^T^^5¥m^4ii5^^^;t y =r^- 
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(*ffl#ff^4, 12.7, 4 1 2 #§iBa 5 3 - 2 7 0 3 3 

ISI54-58445 11154-149634 1^ 5 4 - 

1^55-79450 -^-^^^^ |l|55-144250f- 
^IR. P56-1 1 9132 -^^S. 1^61-295558 6 
1 - 9 8 3 5 3 -Ig-^il, P 6 3 - 2 9 5 6 9 5 #^««i5#fi8) > 

^fc,*H#ff^ 5, 0 6 1, 5 6 9 -^-IClBiS^n-CV^S 2 {aro^-a-^ 
^i^m^^J-^f^JC^-r^S. m7L\tA, 4' -If^ (N- (l--^-7^/k) 
-N-7*s:/VT 5 /) K'^as/P (gJlTN P D t P&IBI-S) , *^4#HI 
¥4-308688 ■§^^«»CfBtt$tl-CV>5 hy7*=./VT$:/3.= s/ h 

Z)S 3 OXi?-^^-;^ hMf-jii^^ttfc 4 , 4' , 4" - hy><. (N- (3 

TD AT A fcUSIBi-S) «?«r#Jf 5::i;^-e#5o 

^1-5 r <b 5, jETLStA. lili^l L T o HJ? # $|J pg fi i/^ 

afrtt 5 n m~ 5 M mX-asS. ;iOjE?LaA, iiii^ jE7L«ii§^^ I- * 

Si±*>b*5-)il?«^**iT'fc J:V^L. *ytf±t(rlBjE7LjiA. ifilil^® t 
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=r^--^!|#gi5p 8 - 1 9 3 1 9 1 -i-^aidM* LTfeS^T y — 
flE ^ 1^ T / - /V ^ ^ ft: -65 ^ ji *) 5 o 

h V ^ (8-^/y/— /^) T/W5 = 'J'A (Alq) ^M^^AM t LX 



(S:ifAri', Ar2', A r 3' , A x ^' . A r . A r ®' fi^iX^ttg 
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oTV^T^j J:V^„ Ar*', A r . A r ttg^* ^ 



5o 
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BaiC:2. 93eV).Na (tt^gSiC : 2 . 3 6 e V) . K (ft^^H 
it: 2. 28eV) ..Rb (tt^^HiC : 2 . 1 6 e V) RXJ^C s (tt*M 
: 1 . 9 5 e V) h ^m*^ hMlR^ fli> ^ < th-^<OT fV^ ]) 
^m^, C a (tt^Hit : 2 . 9 e V) . S r (tt^HiC : 2 . 0 ~ 2 . 
5 e V) . *J itJ^B a. (ttVBiit : 2 . 5 2 e V) d> & /ji 5 1^ *> 5) $ 
*T,«^3fc< tt-o©r/W*y ±!^^JS)5S^ff ?jtb. ttiPliicdS 3 . 0 e 

m7L\S.. LiaO^ LiO. Naz S, Naa Se RXf-U a 0;6S#{f 
iif * LV>Tyw* y ±S^JS*>'i'3 y-^-f Ki: LTtt. {«I;itf> CaO. B 
aO. SrOs BeO, B a S 5.TJ« C a S e # If H 5 « 
V^7'yV;&y^M<^^^Dy>'{t;ifeibTf4, «ajx.{iv LiF, NaF, KF. 
LiCl> KCl5.tJ«NaCl^iS^lfe>tb5. 0*LV^Ty^;<7y 
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*fe> ^mWtiyXtt. Ba. Ca. Sr, Yb. Al. Ga, In. 

Li, Na, Cd> Mg> Si> Ta, S h S.XJ^ Z n O <P' < t h — o <0 

10nm~lMm, ^f*L<r450~200nmt?fc5o 
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f-^J». mibVf-'>J^. mit-t-y^J^. ^^'yO J>^. 

it b O JS-a-*^ 'Kj S: ffl v> T t J: v^ , 

y<^\fy^~-7-^ yifm^\:Lii 5 jl^fifc^-feSrffl v^ 5 t *s-e 
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x^^^pp^^V, v?jj'npji^'>', :i^ppjJ>/Vi>., T- h 7 ^ 

ppai^'i^, fsy^'ppai^^'^ ^PP^VtfV'^ S^^PC2^V-^>'s ^ 

S; (27) ^ (28) -e^^tbST 5 :/{b'g'^^S:fflV^5 i i:;6ST-t So * 
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nmmi iit-^m (aid <o^^) 

it^^ (All) <D.'^^&^i:&.T\^^-ro 

(1) 



ArB(0H)2 

Pd(PPh3)4 

Na2C03 




y.75.9% 




If |BI<4£1 1 - 1 



(2) 




Br(CH2)4Br 

NaOH 

TEABC 

90.9% 




'Pmi^i 1-2 



(3) 




1) n-BuLi 

2) B(OiPr)3 

3) HCI 

^ ^ (H0)2B 

, y.27.2% 




^mi¥i 1-3 



49 



wo 2004/110968 



PCT/JP2004/006331 




wo 2004/110968 



PCT/JP2004/006331 



( 1 ) f 1 1 - 1©^^ 
Ho P 7 7 =" 3 , 5 - t?:/ o v€ V - 1 - JJ? n (5. Og, 17. 

9mniol) . 9-3— KT>'h7-fe>' (6. 53g. 21.5mmol). Pd (PPhs)* (0.62 
g, Q.5Ammol)^7^H. T/i'=fl^mWi\^tCo ^ittlJl, h/Vai:/ (505 U JJ 

h/l') t^m-thV^J^ (5. 69g, 53.7mmol)©7K}§^ (27 5 y "J y h /V') 
SriDx., 8 I^FB^APH&jlJSbfCo. S*&?S[Sr h^v^:/-C-ttt±l L. flE ig L fc , 

f-u-:^) -CWlKb. tSl^it 1 1 - 1 S:#fco 

iRfl: : 5. 60g . IR^ : 75. 9% 
(2) «f K^*: 1 1 - 2©^^ 

T /y^=fi^m.^^ it 100 % ]} V -y Vji'=.^ayy^='\^ 2 -:/n^7yu 
(lOg, 40.8mmol)^ ^ 7 * =ap K (155 y y y h/W) , 

-O'i^/V h y a^f-/VT ^> A ^ D y K (0. 19g, 0. 82mmol) Atb, M 

W\^fJ:i)^ h50vt% Ti^Wtihi- h V •> A*^^ (6.5 5 y y h/w) ^MTb 

fc. ^<D^^ 1, A - '^-^ XI '^'^ 9 (8.81g, 40. 8mmol)^^IPx.^ 5 

mi^ufco s/i&^Kt-* (100 5 y y y h/w) ^ h/v:^:^ (loo 5 y y-s^ h 

rcy-C^Kl^— -C-^JE^aiL, tt'l^^i^l l-2Sr#^o 90MHz ^H-NMR©S9 
IR4 : 11. Ig s : 90. 9% 

^H-NMR (CDCI3) : 6 (ppm) 7.7-7.2 (m , 7H) .2.1 (s , 8H) 
( 3 ) "f ^fls: 11-3 

T>'i'=i'i^gSl$ tt:fc3oo $yy5xh/i'79;^='{cti'|B3#:ii-2 (5. 0 

g, 16.7mmol) , *«l7K. h/V^i^ (105 y y y h/l') , MTk^^ — X/W (405 
yyyh/V-) Atts -60'C{C}*&SP L^^, n - y 9^ A 1. 59M^ 

=3f-y-:/^^eE (12.65 y y y h/w) SrAtufco S/S^KSr-20'C-^ 1 
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Lfcm, -eO'CtC^&SP \i^mh V ^ (6. 28g, 33.4mmol) 

Sr#* (-^ia*T-#ta$*^ -nfeStgbfcc K^s^sic 2 NJgiSdoo^ y y 
5/ h/u) ^An;t> MUX' immmw\^it^. ^mm^^mvito ^mm^ 

ttfeSft:*: n -'vdE■-^^>-C^fe^^ ^K**^ 1 1 - 3 S:#fc„ gOMHz^H-NMR 
IRI: : 1.20g , Ifil^ :.27. 2% 

^H-NMR (CDCU) : S (ppm) 8.4-8.2 (m , 2H) ^ 7.9-7.6 (m , 2H) , 7. 
5-7. 2 (m , 3H) , 2. 2 (br s. 8H) 

(4) 1 - 4 f^-a-^ 

T/W:^^'atft*tvfc = oP 77:^ = |C4'W^1 1 - 1 (0.93g, 2.27mm 

ol) , tW^l^ 1 1 - 3 (l.SOg , 5.68mmol) , Pd (PPha)^ (0. 16 g , 0. 14m 
mol) . h/U^Li^ (155 y y 5/ h/W) . ^m-r h V (l. 44g, 13. emmo 

1) ©*^iR(6.8$ y y y h/w) **p;t> sot-e 9 i^iWADfi u:to siSiK 
uiTKdoo? y y y h/v) ^ h/u 3.^^(1005 y y s' h>'i') ma^^ ^ttis* 

^ie>ttfcfft4^«^Srv'y i3f)\'fiyJ^9 xx^Yifjy^- (^W^SiE : M-fb 
>t f^uy/^^-y-:/= 1/3) T?»$iL. ^J^ftt 1 1-4 =l:#fc. 90MHz 
^H-NMRO H ^« Sr T ^ -t-o 
Ida : 0. 97g ^ itK^ : 61. 8% 

^H-NMR (CDCI3) : 5 (ppm) 8.6 (s , IH) , 8.2-7.8 (m . 5H) , 7.7 

(br s, lOH), 7.5-7.2 (m , lOH), 2.12 (s , 16H) 

( 5 ) ^r5«c 11-5 O-g-^ 

t^^*^ 1 1 - 4 (0. 95g > 1.37mmol) ^ ^ ^/W/J>/Ui^T 5 K (10 5 y 
y y b/W) N-y n^;^^ i/V^f 5 K (0.29g^ 1. 65mmol) t: 
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1/3) -efllfiL, I'RIft:! l-5*#fc. 90MHz ^H-NMR© SO ;t<it Sr « T 
itX* : 0. 90g . JR^ : 85. 3% 

^H-NMR (CDCla) : 5 (ppm) 8.69 (d , 2H) , 8.2-7.2 (m , 23H)v 2.12 
(s , 16H) 

(6) 1- (10- (4- (2, 2 - v':7icc:^;Hf = r7 ^ zz. jx,) T 

b7-fe>'-9--i'/w) - 3, I'y ^ ^ V - \ , 9' 

i^:^- 2 ' --f/v] ) ^v'^i/ {{C'^m (All) ) <r>^^ 

TyVs'i^eJfe^ixfcHoP 77^3|Ctf ra<*^l 1 - 5 (0.81g, 1.05mm 

ol) , 4- (2 , 2-'^y ^=-fV\f=-t\^) ^ai-yVJ^PV^ (0. 38g , 1.26 
mmol) . Pd (PPhs) * (36^ g, 32m mol ) > V ( 5 5 y y 5' h 

/W) , ^H"^ h y •> A (0.33g. S.lSmmol) 07K®*K(1.5 5 y y y h yv) 

Sr*p^, 8ot;-e9 i^iBiJpfft b;t, Rjs^eeic* (100$ y y y h/w) . h/w 

3) •e»i!}U^ -fk^i^ (All) Sr#y5:. 90MHz iH-NMR2fetJ?FD-MS (7^ 
IKI: : 0. 31g ^ itK^ : 31% 

^H-NMR (CDCla) : 5 (ppm)8. 2-7.2 (m , 40H), 2.12 (s , 16H) 

FD-MS : calcd for CT4HBe=944, found m/z =944 (M"*- . 100). 
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\mm2 (ai 2) w-^fig) 

it^f^ (Al 2) O.-^^SKSriJiTI-^-r. 



(1) 




50%NaOH 
TEBAC 



y.70.2% 




(fP^f*:! 2-1 



(2) 




1) n-BuU // 

2) B(OIPr)3 (H0)2B-<^ 

3) HCI 



y.52% 




^f^W 12-2 



(3) 



(HO)2B 





Pd(PPh9)4 
Na2C03 

y.64.7% 




12-3 
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(4) 




it^m (A 1 2) 



( 1 ) fffii*: 1 2-1 (D^fSS. 

T/v='">fiil^ tt/c 100$ y y y h/v = on yy:^=i\^2-:fu^yji^ 

(lOg, 40.8mmol). 'J :^ f- /V :^ jl^ y ^ir ^ Y (155 y y y h/W) , 
v?/V h y ^f^/I^T A ^ 13 y K (0. 19g,0. 82mmol) ^ a, a' 

-S^:/P*=^f5^^:^ (10.8g, 40.8mmol ) SrJbPX., b Jfc ^ 50wt%7K 
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Lfe, SfS^t-* (1005 y y s/ h/i') , h>'W3iv (1005 y y h/w) 

^-^'--e^ffiSi^L, «f laft: 1 2 - 1 Sr#fc. 
HXl: : 9. 95g , IR^ : 70. 2% 
(2) 4'F5{^si2-2 (D^^ 

1<0 (3) fJ:i3V>-Cx I'lB^E 1 1 - 2 <Df^t> *J JC«*3|igflE 12-1 
(5.78g , 16.7mmol) ?tfflV>*:«^W:lll«llC L T St V> 4" W «e 1 2 - 

2 ^#fc. 

IRI: : 2. 71g , l|X^ : 52% 
( 3 ) 2 - 3 ©-g-fife 

m'^mm (4) ^^:^3v^■c^ tw^*: i i - 3 tJi^f^fls i 2 - 2 

(l.77g . 5.68inmol) ^ m\<^1t&.fl\-\tmm\^ 'U^^^f^W \ 2 - 

3 S:#yto 

ICI* : 1.47g , IRS^ : 64.7% 
( 4 ) ^mW-l 2-4 ©-g-^ 

1© (5) ^c*3v^T, ^mwi 1 - 4: (Dt>t>^ \z.^mw- \ 2 - Z 

(1.08g , 1.37mmol) * ffi fc I^^JC L T iSr ^T V> 1^ «c 1 2 - 

44:#fce 

IR* : 0. 97g , iRi^ : 82. 1% 

(5) 1- (10 - (4 - (2, 2 - v=7 31 -ynf-zv) :7 3i=;V) TV 
b7-feV-9-'l'/l'),-3, b-'J (y<.tfP ['f:/^^^-2, 9' -^/U 

-^/vi ) ^y-^y ut'^m (A 1 2) ) o-a-j* 

HJg^ 1© (6) ^C:^3V^T, fpmPlf^l 1 - 5 tDi!>^t>*) i^'^m^i 2 - 4 
(0.9lg . l.05inmol) .^ffi v^fci^^^1>{il^^^:: L-C-^^Sr^TV^-fb-g•^^ (Al 
2) <lr#;fco FD-MS © SO ^ tc j; 9 B :i i: Sra^L;/i:„ 
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IRS : 0. 50g ^ JiZ^ : 45. 7% 

FD-MS : calcd for C8aHos=1040, found m/z = 1040 (M"^ , 100). 

mmms ut^¥s (a 26) ©^^) 

it^i^ (A2 6) <D^^m^i:SXTi!^7fi^o 




it^m (A 2 6) 

(1) 1- (10- (;^ifp ['f:^y^-2. 9' - U'^'- 2 ' - 
'T/i'] ) ) T>'h7-fe'/-9-'f>'i') - 3, 5-^^ (;^tfo C>|'>'^:^- 

2, 9' -7/W^^^-2' --T/l'] ) ^V-ifV ({L-^i^A2 6) <D^^ 

mmm2<D (5) ^c*5v^•r> 4- (2. 2 -i?7*=/nf=>'w) 7* = 

yusj? p :^gfe(Z>;6»t3 9 l;:: t^^*^ 1 2 - 2 (0.39g, 1.26inmol)SrllV^fclJt^ti 
H^fc-^^^frVN-fk-g-i^ (A 2 6) Sr^lfc, FD-MS (om'^^i^'O ^t^m-^ 

IRS : 0. 80g , IR^ : 72.5% 

FD-MS : calcd for Ce3H6e=1052, found m/z =1052 (M"*" , 100). 
[ 0 0 6 8 1 

mMm4 iit-^m (A 6 1) (D^^) 

it^m (A 6 1) o-e-^SKSrfitTlc^i-. 
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(1) 



Br-Cp3Ur 



50%NaOH 
TEBAC 



y. 96.9% 




fprn^e 1 - 1 



(2) 



Br 




Br 



1) n-BuU 

2) B{0-iPr)3 

3) HCI Br 



y.S4% 




(3) 



Br 




(0H)2 



1^1 

P(l(PPh3)4 

NaaCOa 

toluene 
y. 77% 




fprni^e 1-3 



(4) 




(0H)2 



Pd(PPh3)4 

NazCOs 




it-^m (A6 1) 
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(1) "fF^it^ei-i <D^^ 

jVyi-l^l^ (2. Og, 6. 17mmol) , i?^ J^ '> K ( 3 5 U y 5y h 

;U) , ^>":?/V h y a^f-yl/T ^'^^ A ^J' a y K (0. 031g, 0. 136mmol) 
7<fi. ^50wt%7K^{b:^ h y ^ J^H^^WL ( l 5 y y h/^) * 

JSTbfCo ^<©^x 1., 4-v':/P^:/^> (l.33g, 6. 17mmol ) SrAflx.. 
5 i^F^m#b:fco KiS^KI^tK (1005 y y y > hyu^i^ (1005 y y 

iiL. Ji/<;J<U'-^5'--e^JEJ@J^L. @«==^#yc:<. # ^ *Lfc: @ «J ^ ^ ^ / 
-/U-e?fci^L. K#:6 1 - 1 Sr#^o 90MHz ^H-NMRcD 89 ^^it Sr fit T :^ 
f . 

IRS : 2.26g . iR^ :-96.9% 

^H-NMR (CDCla) : 6 (ppm) 7.6-7.4 (m , 6H) . 2.09 (s , 8H) 
( 2 ) ^*mWQ 1- 2 (O^^ 

T/w=f:^e«i$ tbfc' 3 oo^yys'h/w 79^3 fc^jwiice 1-1 (5. 

Og, 13. 2mmol) , ^StK h/V^:^ (105 y y y h/V) , il*^:. — t'/W (405 
y y y h/V) ^AtL, -60*0 ?^ L fern > n -:/^/uy ^!>iNl.59M^ 

^f-V-^^ (8.3 5 y y y h/l', 13.2mmol) SrAixfc. Sf&^gSr -20'C T? 
H^ra^^^LVi:^. -60*Cl:i?&*P V ^ y zf n \i (4.97g. 

26.4minol) ©M^K^i-T^/W^fK (40$yyyh/V) ^JP^. HtF^^^b 

(1005 y y y h/v) Sr*D^. ^fi-e 1 i^^Si*^ L^m. Sr^J-ii l 

!i : -^^■y-:^/'4&<b;»< 1^:/= 2/1) -C-^fSit,. 1'r^«:6 l-2«r#fCo 
iRfi : 2. 44g ^ IR^ : 54% 
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(3) '¥mW6 1-3 ©-g-^ 

T/V'=' ^tbfcHo P 7 7 3 tCtraft: 6 1 - 2 (2.0g, 5.83mmo 
1) , 1 , 4 - i^B ^ \f^l/-^y (0.77g . 2.33mmol) , Pd (PPha)* (0.16 
g . 0. 14mmol) , (15 5 JJ S'. ^/^) ^ ^Sfe"^ h V ^ (1. 48g , 

14. Ommol) OtK^^ (7.5 V y h/W) 'tM^. SCC T? 9 1^ *P«i U o 

(1005 y y y h/w) , h/^^'^ (100 5 y y y h/i') SriPx.. 

1^ : ^ U V/'-^^lJ-^= 1 / 3 ) T-)^$8L. 4» Pfl flc 6 1 - 3 , 

Ifilft : 1. 21g , IIZ^ : 77% 

(4) 1, (^Ifn [ ci^>'^ 1 , 9' 

7' - (;^tfn [i/^ce^V^:^-!, 9' - 7 yW;** U >' - 2 ' -'f/v) 

2' --f/H ) -O'-^.:/ ({b'&i^ (A 6 1) ) (Z)-^^ 

T/W =f Vgjfe $ ttifc = o P 7 7 = (il 'f'ffift: 6 1 - 3 (l.Og, 1. Smmol 
) , "fraflci 1-3 (1.0g> 3. 75mmol) , Pd (PPha)* (0. I7g , 0. 15mino 
1) ^ h > (DME) ( 1 5 y y y h/W) , ^Wti- h V ^ 

(0. 95g , 8.96mmol) (^*^^ (4. 5 5 y y h /W) ^M^. 80t:-C'2B# 

m^n^vfto s/iSJRt-* (1005 y y y h/\^) ^ h/wj^v (1005 V V y h 

>f- (^tb^lS : ^U'V/-^^f->'= 1 / 3 ) T'ISiitL. -fb-g-ti 

(A6 1 ) ^mtco FD-MS ©fflS^tc J; <9 ifi*}<fe-Cfc5 t Sr5tmLfc„ S9 

IRS : 0.88g . iR^ : 62% 

FD-MS : calcd for Ct4H 82=950, found m/z =950 (M-*- , 100). 

mi&ms ut^m (a 31) o-a-^) 
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fb^i^ (A3 1) (D^mm^^&sTK^-to 



(1) 




it^¥a (A3 1) 

( 1 ) ^mi¥B 1-1 (o^m 

y 7 Kmm.i\:^m (4005 V V y V/i^) ^ ^y-^v (isg .eemmoi 

) 2^Ai^^ mm.-(^^m/mmitmm (105 y u y h/w.o. i9moi/ioo$ y 

31«tLife„ Rmmt:1^^l.it^. *fttl Lfc@#:t:«aii ;>« tJ' / - t? 
tyto hyUin^^ J; ►JS^^SrftV^. tfi5g^^3i-i^^^„ 90MHz ^H-N 

iRS : 18. 5g , : 73% 

^H-NMR (CDCla) : 6 (ppm) 9.0(s, 2H) , 8.8-8.7(in, 2H), 8.5-8. 4(m, 2 
H), 7.9-7.7 (m, 4H) 

(2) 6, 12-S^ (7.}^n iy( y^y - 2 , 9' - 7 /Vyt U - 2 ' - 

/w] ) ^ v-^i^ (A a 1 ) ) (D-^^ 
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mMM4<D (4) tisv^-c, f^mi^e 1 - 3(Di^i:>*>\c^mi¥3 1 - 1 

(0.58g, 1. 5mmol) IT^ (*: 1 1 - 3 Od^to t) J- 4>F^fli: 1 2 - 2 (1.17 

g, 3.75mmol ) ffi V> ft 1^ «l K:#fiic ^I:^T V^ . {b^ife (A3 1) tr# 

fco FD-MS (7?aO;etcj; 9 i t Sr?l® Ufc. JiO 3£ * 124 T IJI 

JlXa : 0. 63g , iR^ : 55% 

FD-MS : calcd for CeoH*o=760, found m/z =760 (M* , 100). 
^mme Ut^ffy (A3 5) ©-g"^) 

^b^i^ (A3 5) O-^^SKSriJJlTl-^-r, 



(1) 




(A3 5) 



( 1 ) ^mi^3 5 - Ko^m 

bf — 1 , 6-i?T$/l^^V (8. 75g ., 37. 5mmol) Sr47%HBr(60 

% V V y h/t') lJ:*n;t> OX:\C}^m^. NaNOa (2.70g , 37.5mmol) 

(105 y y y h/W) Sr*P;t. ffii^bfco rJxSrCuBr (2. 96g), 47%HB 
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3/1) -cmSU, tp^fli 3 5 - 1 «r#;fc, 
iRfl: : 7.43g \ IR^ : 55% 

(2) 1, e-v' (^l^ci 9* -^yv-^u:^- 

2 • -'T /V] ) If 1^ V (<b-^i^ ( A 3 5 ) ) (r>^^ 

4<D (4) ^^1*3V^-C> 4'Pflft6 1- 3©f^fc«?lCtt>raf|c3 5- l 

(0. 58g, 1.5mmol) ^ ffl V> fit ^ IH :m ^f . it^/^ (A3 5) 

^^ybo FD-MS (Otl^f- J: 9 iS^JtiX'foSCi t ^Srm^UfCo M^^^^U 

iDlfi : 0.41g . IR^ : 43% 

FD-MS : calcd for C8oH38=638, found m/z =638 (M* , 100). 
2 5 mm X 7 5 mm X 1 . 1 m m/? © I T O ]@ 8^ ® @# ^ 7 

k'^n- h?5fe-CiETLaAii(-fflV^53iK ^) U ^ ^ :^ y (P 

EDOT) * 1 0 0 nmOmjpT'^mU. o V> X'lS 5t ^^^Sf i 

UT-^^Ufcjb-^'fc (All) O ^y^3::^^^^SrfflV^•CPEDOT©±^C 
^%m^:^^y^ — KfeTfifeli^ Lfco r 5 0 n mt?fcofCo 

w (^lg±{C)IIff 1 0 n m(D h !J (8-^/y/-/W) T /i^ 5 ^ iJ' A SI 

(A 1 q j^) Sr^ML/Co ^(DA 1 qMtt. m^llii^ i LT^tl-t-So 
C:<^=^. ilTctt K-/-?^' L i (L i M : S'^'-ltlSi) i: 

A 1 q ^-%m^^^> m^^XM (Xrilt^i) LTA l q : L i I^S: 
LfCo r (Z) A 1 q : L i l^ilClr&Ji A 1 -fr^ Ji it 11 ^ jl^^ L. 
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HiS^O 8 ~ 1 0 

^Jfe^^J 7 ic fc^^■c, -fb-^!^ (All) (Oftt? 0 1 fclBflft ©^b-g-^Sr 



HJfeM 7 ^^:*3V^•C. it^i^ (All) (Df<5*5 9 lcTIB{b-a-'^ (Hi)?: 
;^L. iiStafit#^ (120 "C. 50l^ffl<!|#^) <D«3feffi©IS3fe4^1iS:«^b 



^Ifilf!! 7 t*3V^-C. -fb-a^iK) (All) <Ditt><!} \CTmit^¥9 (H2) Sr 
;/to ^OS^^Sr^ 1 lC:^i-„ >S:*3. •fb^'^ (H2) ^i*5V^-C. Cs tt. n 



itmm 1 




(HI) 



(H2) 
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mmm 1 1 

2 5 mm X 7 5 mm X 1 . 1 mmW-'D I T O^^MBH ^ :ff y 

eOnmON, N' - C:^ (N, N' - i^^^ 31 4 - T 5 ^ 7 a; = 

JU) -N, N- 5^7 4 . 4* -i?T?/-l, 1' -1f7iii=./P 

im (TPD 2 3 2 1R) Sr^lSLfco ;iOTPD2 32llllW:. ETL^A® t 
UXiifg-f-So i^ftT, :i©T P D 2 3 2lg±{^J^JP 2 0 n mON. N. 
N' , N' -■^b^ ( 4 - a =.>»V) -i^^T 5 / If 7 as: (TB 

Onm©{b-g'<|& (A3 1) Sr ;^ h *t!|sf i: L T il« b^lR L . PJI^ti:^ 

{b-e-iKi (A3 1) (omsifcs : 4 0T55K«fbfco ?&^mtLx 

i^im t LTi^tg^So Z<D'^. jS5ctt h-CfoS L i (L i M : 

i LX A 1 q : L i K (ISIff 1.0 nm) SrJJ^^ Lfc. ::OA 1 q : L i ffll 
±l;iifeJPlA 1 *5S(l«$-*^Jilisffi*?I^^U*«lE LS^^Srf^SlLfe, 
K-/-«>' h : 

d ^ - - b 

N-O^H=CH^Q-CH=ChHQ^N 

n^tiitm^i^^\>\X. Ig^^^SrSI^L. iSiJt^^^ (120 ^C. 501^ 
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mmm 1 2 

mMm 1 1 {c*jv>r> (a 3 1 ) ©ft*? O Ij:^ 1 tc^^^^b-a-*^ 

(120 lc> 50NFWfii#^) ©3l3feii©IS5te4^i1iS:«M? tit. -tf^ 
ig;^^^ 2 tc^f. 
Msli^^ 3 

||Jfi09 1 1 fCiSVN-Cs it'^ISs (A 3 1 ) <Oj^t> 9 fcTSB^b-a-'J^ (H 3) 

MMM 1 1 {C jo V^-C■. -fb-^i^ ( A 3 1 ) (D^'Ht} "9 [CTIE^b-^'^ (H 4 ) 




(H3) (H4) 
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V. V ; 


(cd/m*) 




iu\J \^ f OU**^ l»J WT^TJ 


^iifeAII 7 


A 1 1 


5 . 2 


1 3 0 


1. 6 




mmz 


Al 2 


5. 4 


1 5 0 


1. 8 






A2 6 


5. 2 


1 6 0 


1. 9 






A 61 


5. 2 


1 3 0 1 


1. 5 




mm I 


H 1 


7. 1 


1 0 0 


0. 9 




mm 2 


H2 


5. 5 


1 2 0 


1. 2 





^ 2 







(V) 




120t. 50^rBl<^# 


^»jll 


A3 1 


5. 3 


4. 6 




11*1^112 


A3 5 


5. 6 


5. 2 




mm 3 


H3 


7. 4 


2. 1 






H4 


7. 8 


3. 1 





L i" V > ^ * I- 38 ^ g 412 1- 5 . 
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1. TIB-ISS; (1) -em^ti^:^^o^^-^^it^^, 

(S P -) n X (- Y) » (1) 

[-^^ ( 1 ) 




(2) 

{-USt^ (2) tf. 

Ltt. mite^. - (CR' R") - (SiR' R") - -0-. 

-CO-Xfi-NR' -^Sr:T^-ro 

(R' &tj«R"tts ^tu^ttaittc, 7K^i^^> emt L< ttissmo^ 

feSo ett. 1 ~ 1 0 (DSIgcT-S) <? , R' &05R"tt. 1^ - X- M o T 
V^-C J; V^o ) 

MESio^m^^ 5-50 (D^mmmm^ms m^h\.< iii:mm^(o^m 
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<nmm^^ 5-5 o<DT V -ji^^^m. s^t> ^< iiMm.^<Dmm^ 2 ~ 

12-20 t < ttMfi^ 

o^m^ic5~ 5 0 U ^ ^ix?)OSSr1titm^'&i3 

<o^mmmt:^\^s -m^ (2) x-^^tts^ l^^^^-&wssr■^A/-cv^ 

n 1 ~ 4 5o 
ml4 0 ~ 2 <DlEiC-Cfe 5o 

fc^L, (1) (7) s p i^^:^ t° o tf 7/1^;^ U':^/i'^<z)#-a-, x*str 

2. tfflB-jeS; (1) iCfcn^T. Sp*STIS-iK^ (3) -C^^t^SS 
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(R)a 




(R)b 



R" - S i R ' R 



(3) 

[R, L. a S.O^b tt^lBt P C-efcS, 

Ax ~A4 tt. ^^^^i^3!l^^z:^^:. -CR 
-NR' C O - Sr^fo 

VN. ) 

p ft 1 ~ 1 0 osic-^fe s. ] 

3. frlB-fia^ (3) ^:li3V^•C. Ai~A*ro5*>'>*<i:'b2o©gi 
g?-t-5t)Od^ ^tt^H-CR' R"- (R' RXfR"\t> ^ti^timm 

4. ttrlB-iS^ (1) t::*3V>-C. Sp*STIB-«l!^ (4) ~ (7) <^V^ 
Ttid*-C^$tv5^-^fe . X/5STIB-^^ (8) ~ (2 5) ov^-fn;{l^ 
-C^$tL5^:5tB:-®5S; (8) ~ (2 5) OV^-f*b*>t?^$tt 5 Striae 
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(4) (5) (6) (7) 



iC 6 ~ 5 0 L < ttiie^cO^ll^iC 5 ~ 5 0 (D^miM 

7 ~ 5 0 or t> u < \iiimm.Wi:omM^^ s ~ s o <or 




(8) (9) (10) 
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X 


(R)a _ 


X 




(1 2) 



( 1 3) 



(R)a 




(14) 



(1 5) 



(1 6) 



<f Rio'' 



(R)b 












i/^Ri2,' r 




s — 1 


X 


{R)c 






(17) 



(2 0) 



(2 4) 



(2 1) 



(1 8) 



(1 9) 



J X 



(2 2) 



(2 3) 



-)„■ 



J X 



N't- 



-)n. 



(2 5) 



[R. Ri-Rie, a~dS.t;^p~s»4. S&IB P C fc 5 
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n ' 0 ~ 5 ©SiCt?*) 5. 

fcV^L. SpiS-^iC: (7) -e^ ^5tb5SX-ifoS#'&^ x*s-«^^ (9) 

~ (1 1) ©v^-f *i3i»"t?^ ^ttss-efc 5#-S-f* '^cv^o ] 

5. gtllB-^^ (1) fw*5V>T, Y*STIB-^^ (2 6) -C^^tlSS 




(2 6) 

(A r X fi.t;5A r a tt.. ^ n^ix^tic > e^t> L< tt^ssm©^^^^ 

6 ~ 5 0 (D^mmm-^h *) . At X RXJ^A x ^ P - T' t ^ * o T V> "C 

J; v^o ) 

IB «i <D ;^ If o -g- ^ b -g- Ife o 

7 . ft*« 1-5 ©VN-f tu*M^Sm©:^i^'='^-a-&5^{b-a-'fe2r-&tp^«l 
^$tufc-M©««i-C'^^bT*5*«l:^i^^ h D/v^^y-fe^-^^^^l- 
9. «rfBis5tSii)Sx it^^i~5(^v>-rtbd>icia«<^;^tro^-a-^^{i: 
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